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first three members appear in the second order 
spectrum, a comparison with the hydrogen line 
1215-68 and with the three following lines of the 
same series is therefore possible, with the result that 
the wave-lengths are probably correct to one or two 
tenths of a unit. 

The spacing of these four helium lines on the 
frequency scale is of great interest and importance, 
for it is found to be identical with the spacing of the 
first four lines in the singlet principal series. It 
may be stated, therefore, with considerable certainty 
that the line 584 forms the first member of a principal 
series, which, according to the notation of Prof. 
Fowler, is to be represented by oS-mP. 

Besides this series there is a single line at 600-51°'3 
of a feeble and diffuse character ; its origin is not 
entirely above suspicion. In the extreme ultra¬ 
violet the arc spectrum of helium appears to contain 
no lines in addition to those just mentioned. 

The relation between the accepted values of the 
resonance and ionisation potentials in helium and 
the wave-lengths of these new lines is rather puzzling. 
The ionisation potential should certainly correspond 
to the limit of the oS-mP series ; now this limit can 
be accurately calculated, it corresponds to 24-5 volts, 
but the experimental value is 25-3 volts. This is the 
chief difficulty, but it is not the only one, for the 
agreement between the wave-lengths of the individual 
spectrum lines and the values of the resonance 
potentials as determined by Franck and Knipping is 
not satisfactory. A correction of about — o-8 volt, 
if applied to all the potential measurements, will 
bring the two sets of data into fair agreement, but at 
the expense of the first resonance potential which is 
left without any corresponding line in the spectrum. 

The matter should be of some interest to those who 
are struggling with the model of the helium atom. 

Theodore Lyman. 

Jefferson Laboratory, Harvard University, 

August 3. 


Transcription of Russian Names. 

With regard to the recent correspondence in Nature 
on the transcription of Russian names, may I direct 
attention to the fact that the Russian Academy of 
Sciences adopted a system of transliteration many 
years ago, and a note by Prof. J. W. Gregory giving 
the new rules appeared in Nature on May 14, 1908, 
p. 42. In all the publications of the Academy the 
Latin transcription of Russian names is given in 
accordance with this system. 

Since, in the event of Russia adopting tne Latin 
alphabet, the Academy of Sciences, as the highest 
authority of the country, will be called upon to for¬ 
mulate the rules, I think it would be advisable for 
all countries to conform to the rules already set forth 
by this Institution. 

It is needless to say that at present Russian trans¬ 
cription is in a very confused state, the name of the 
same author being frequently given in different ways 
( e.g. C-holodkovsky = Kholodkovsky; Ivanov =Iwa- 
now = Iwanoff). Cecil A. Hoare. 

Wellcome Bureau of Scientific Research, N.W.i, 
July 25. 


Sense of Smell in Birds. 

The observations with regard to the olfactory sense 
of vultures recounted by Mr. C. B. Williams (Nature, 
July 29, p. 149) are at variance with those of hunters 
and field naturalists and the experiments of Audubon, 
Bachman, and Darwin (see Darwin’s “ Journal of 
Researches, Voyage of H.M.S. Beagle ”). From apriori 
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reasons it could be argued that birds as a whole 
depend mainly on sight, and no one would be inclined 
to deny an obvious fact when it is emphasised by 
morphological modification. Ducks and geese and 
other birds which feed for long periods on land and 
marsh certainly have good powers of smell, but in 
the majority the sense is feebly or not at all exercised. 
The conclusions of Mr. Abel Chapman, given on pages 
241 and 423 of his " Savage Sudan ” (1921), that 
with few exceptions birds and certainly that eagles 
and vultures possess no sense of smell, deserve at¬ 
tention, for he is a wildfowler with a long experience. 
He has told me, among many interesting observations 
which prove the fact, that in the Sudan, when it is 
necessary to preserve meat from a carcase for mess 
purposes, all that is necessary is to remove it a short 
distance and cover it with branches. The vultures 
discover without delay the carcase and pick it clean, 
but fail to find the rich supply of meat so near them. 
The fact appears, therefore, to be that vultures use 
their telescopic eyes not merely to watch what is 
taking place over a wide range below them, but to 
note what their neighbours are doing. If one dis¬ 
appears, the rest in turn fly to the region to find out 
the cause. Alexander Meek. 

Armstrong College, Newcastle-on-Tyne, August 3. 


A Coincidence in Values. 

It is to be noted that if the simple multiple " seven ” 
of the atomic heat (6-4) be taken a magnitude is 
obtained double that of the gram-molecular volume 
for the ideal gas (22-412 litres). On such a basis of 
reckoning the ‘‘ ideal atomic heat ” would be ex¬ 
pressed by deduction from the ideal gas as 6-403. 

Dulong and Petit’s law would thus be stated: 
“ The product of the atomic weight and the specific 
heat of an element in the solid state is constant, and 
for the ideal solid is exactly fths of the gram-mole¬ 
cular volume for the ideal gas.” 

A linkage exists between the liquid and gaseous 
states through the gas constants. Although the solid 
state has not in. any great measure adapted itself to 
what Van’t Hoff termed mechanical concepts, we can 
foresee the existence of a simple connecting link 
between all the three states of matter. The cynic, 
of course, will observe that much virtue doth abide 
in the magic number seven ! L. M. Stewart. 

The University, Birmingham. 


The Evolution of Consciousness. 

Your reviewer, in a kindly notice of my book in 
Nature of July 29, p. 147, sums up its general 
attitude in these words : " All that is, Mr. Tilby 
tells us, has emerged in a definite historical sequence, 
and we have merely to accept the fact and not ask 
why.” May I point out that I did not say this, and 
I do not think it ? Indeed, it conflicts rather glar¬ 
ingly with the thought I tried to express. 

Certainly we have to accept the facts of the universe 
in their historical sequence; but we have to do 
something more than accept them—we have first 
to discover them before we can accept them. And 
of the major portion of those facts we are still un¬ 
aware, as the fundamental contradictions of con¬ 
temporary philosophers abundantly testify. 

But to suggest that we are " not to ask why ” is 
to commit treason against the intelligence. That 
lazy heresy was once popular in the circles of pious 
orthodoxy, and it has occasionally infected the more 
epicurean or more pessimistic type of agnostic. But 
this merely negative attitude will never satisfy. It 
is very largely because man has asked why that he 
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has progressed, and it is because he is still (and 
rightly) dissatisfied with the answers given that he 
continues to advance. 

There may conceivably be a limit to the acquisi¬ 
tions and interpretations of a finite mind ; but man 
is as yet so evidently in his infancy mentally, 
psychically, and even politically, that we are in no 
immediate danger of knocking our heads against 
that possibly predestined barrier to profitable in¬ 
quiry Nor do I for one believe that any such barrier 
exists. There is manifestly an Unknown, but I 
should hesitate to describe it as the Unknowable. 

A. Wyatt Tilby. 

Howstean, Frinton, Essex. 


I am very glad to accept Mr. Tilby’s disclaimer. 
I did indeed associate his evolution of consciousness 
with a certain theory of “ emergence " made famous 
in an address to the Psychological Section of the 
British Association last year. I did not mean to 
suggest that Mr. Tilby’s theory was obscurantist or 
dogmatic. The Reviewer. 


Transparency of Liquids and Colour of the Sea. 

In an earlier note in Nature (Nov. 24, 1921, 
vol. 108, p. 402) I pointed out that the scattering 
of light in its passage through a liquid resulting from 
the local fluctuations of density, the magnitude of 
which is given by the Einstein-Smoluchowski relation, 
should enable its transparency to be determined for 
the parts of the spectrum in which it does not exercise 
selective absorption. It should be mentioned that 
in making an experimental test of this point, account 
has also to be taken of the scattering resulting from 
the anisotropy of the molecules and that there is 
an important difference between this and the scatter¬ 
ing due to density - fluctuations. The orientation¬ 
scattering is almost completely unpolarised and is 
therefore distributed symmetrically in all directions. 
The density-scattering is polarised and is twice as 
intense longitudinally as in a transverse direction. 

The coefficient of extinction resulting from the 
joint effect of both types of scattering can be calcu¬ 
lated theoretically if the compressibility, refractive 
index, and the ratio of the components of polarisa¬ 
tion in the transversely-scattered light are known. 
Taking the case of benzene as an example, the co¬ 
efficients of extinction calculated for the 5461 and 
4358 lines of the mercury spectrum, which fall in 
regions in which there is no selective absorption, are 
respectively 0-00022 and 0-00060. These values agree 
very closely with the recent experimental determina¬ 
tions of Martin, and form a striking confirmation of 
the theory. There is little doubt that the observed 
transparency of many other liquids will similarly 
be found to be in agreement with theory when accurate 
data are available. 

The case of water is of special interest. Of all 
ordinary liquids it is the one for which the coefficient 
of scattering is smallest, and is therefore most affected 
by traces of selective absorption. There is an 
absorption band which is clearly marked up to 0-5/t, 
and it is possible that traces of it extend into the 
blue region of the spectrum. For the 4358 line, the 
coefficient of extinction calculated theoretically is 
0-00006 and Martin’s observed value is 0-00012. It 
seems probable that a little farther out in the violet, 
the transparency may agree more closely with that 
derived from the theory of scattering. 

The newer data now available enables a quantita¬ 
tive test to be made of the theory put forward by 
me in a recent paper (Proc. Roy. Soc., April 1922) 
that the blue colour of the deep sea arises from the 
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molecular scattering of sunlight in water, the thick¬ 
ness of the effective layer being determined by the 
attenuation of the sun’s rays as they penetrate into 
the liquid. The tentative calculations made in that 
paper have now been revised. The table shows the 
theoretical albedo of ocean water expressed in terms 
of the equivalent scattering by dust-free air at 
normal temperature and pressure. 


Albedo of Ocean Water. 


Wave-length in 

0-658 

0-602 

0-590 

0-578 

0-548 

0-499 

0-436 

Equivalent kilo¬ 
metres of air 

o -5 

o -7 

i-8 

2-8 

5-2 

7-0 

15 


It is evident from these figures that the blue of the 
sea would be much more saturated than the blue of 
the sky, which is the standard of comparison. The 
height of the homogeneous atmosphere being 8 
kilometres, the sea would be about half as bright as 
the zenith sky on a clear day. This agrees well 
with the photometric determinations made by 
Luckiesh during aeroplane flights over deep ocean 
water in the Atlantic (Astrofihysical Journal, vol. 
49, 1919, p. 129). Luckiesh makes it clear that 
the greater part of the observed luminosity of water 
viewed perpendicularly really arises from light 
diffused Upwards from within the water. His 
determinations thus appear to furnish a quantitative 
proof of the theory which attributes the colour of 
the deep sea to molecular scattering of light. 

C. V. Raman. 

210 Bowbazar Street, Calcutta. 


Telescopic Observation of Atmospheric 
Turbulence. 

In his recent contribution to meteorology, “ Physics 
of the Air” (U.S. Weather Bureau, Washington), 
Prof. Humphreys refers, in chapters 11, 12, and 14, 
under the general headings of “Wind Layers” 
(p. 219), “Wind Billows” (p. 221). “Barometric 
Ripples” (p. 228), and "Special Cloud Forms” 
(p. 296), to the demonstration by Helmholtz (trans¬ 
lated by Cleveland Abbe, “ Mechanics of the Earth’s 
Atmosphere,” Smithsonian Institution, 1891) that 
“ adjacent layers of air differ abruptly from each 
other in temperature, humidity, and density, and 
therefore may and often do glide over each other 
with ... a wave-producing effect.” Prof. Hum¬ 
phreys proceeds, of course, to associate these demon¬ 
strations with the problems of atmospheric turbulence. 

May I be allowed to point out, however, that it 
is not the case, as stated by Prof. Humphreys (p. 219), 
that " these air waves are seen only when the con¬ 
ditions of humidity at the interface are . . . just 
right ” for the condensation of visible clouds—I 
speak from the experience of personal observations 
covering, intermittently, a period of upwards of 
twenty" years. These “ Wind Billows ” or “ Air 
Waves” of Helmholtz’s demonstrations are always 
readily visible in the absence of clouds. The various 
directions of their flowings, and the order of their 
temporary stratification, are accurately legible by the- 
method I employ of a projected telescopic image of 
the sun for the purpose of their observation. The 
“cautious aviator,”~instead of succumbing to the 
idea that he needs must fly in the face of " unknown 
danger,” should know that the earfy stages of turbu¬ 
lence are—if only the sun is unclouded—at all times 
conspicuously and spontaneously recognisable by this 
very simple method of observation. 

Catharine O. Stevens. 

The Plain, Boar’s Hill, Oxford, August 9. 
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